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Abstract 
The purpose of this study was to investigation of the effect of six weeks electro stimulation training on physical changes 
in the sedentary men and women. Electro muscle stimulation (EMS), which is applied since the discovery of contraction 
under the influence of electrical currents, on the purpose of rehabilitation and treatment purposes, has attracted the 
attention of coaches, athletes and sports scientists as a popular training method over time. In the present research, 6 
weeks, 3 days a week and for 25 minutes in a day of EMS machine training program was applied to the sedentary 
women n=12 and sedentary men n=12. In order to determine effect of EMS machine training on the physical changes which 
are body mass, % body fat, fat mass, body mass index, total body water, fat free mass, muscle mass, Tanita (SC-300) 
Body Composition Analyzer was used as a pre-test and post-test. The results of the Tanita body measurements were 
analyzed by using SPSS computer program, the standard deviations were calculated, and pre- and post-training 
statistical paired samples T Test analysis were made. According to SPSS analysis results, there are statistically 
significant increases in the % body fat, fat mass, soft muscle tissues, extracellular and intracellular liquid weights and 
cell mass weights (p<0.05). There are increases in other results which is, body mass, BMI, muscle mass, metabolic ages, 
obesity levels, internal fat, bone mineral weights and skeletal muscle mass, but not statistically significant (p>0.05). 
Only EMS training has increased the maximum power associated with sports, due to the increase in the speed of 
movement. In addition, the stronger long-term effects of EMS training provide new opportunities, as determined by the 
duration of the training. The right application of full-body EMS training with dynamic exercise movements is a 
promising combination for power and speed training. 
Keywords: Electro Muscle Stimulation (EMS), bioelectrical impedance analysis, physical changes, sedentary, training, 
body composition 
1. Introduction 
EMS means electrical muscle stimulation. During classical exercises, the brain sends electrical signals that allow the 
muscles to contract and move. Thanks to EMS, much more intense stimuli are sent to the muscles from the outside in 
addition to the signals sent by the brain. Stimulations cause muscle contractions. Besides the agonist and antagonist 
muscles, balancing muscles, which are difficult to be reached at the same time, are activated, so full body work is 
achieved. Muscles can be worked much more intensively and for longer periods of time than conventional methods, 
without using any weight and without any force on the joints (Delitto et al. 1989). EMS can be defined as electrical 
currents are applied to the muscle tissue or motor points (Kale et al. 2014). All major muscle groups work together to 
avoid unilateral strain. The imbalance between muscles is targeted and dramatically reduced. When certain movements 
are performed during stimulation and certain muscle chains are triggered consciously, the coordinated phenomenon is 
provided (Eriksson et al. 1981). 
Relevant research in particular has reported that there are the positive results of EMS training with sedentary. 
Laughman et. al., (1983) have found that the electrical-stimulation and isometric-exercise groups had statistically 
significant increases in quadriceps femoris muscle torque when compared with the non-exercised controls. The data 
supported the use of this electronic stimulator as an appropriate device for strengthening skeletal muscle without 
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voluntary effort. Amiridis et. al., 2005 stated that ES training resulted in decreased postural sway, greater ankle muscles 
EMG activity, greater stability of the ankle joint and signiﬁcant changes in mean position of all three joints of the lower 
limb. In addition, dorsiﬂexion moment signiﬁcantly increased as a result of ES training. Banerjee et. al., 2005 find in the 
research that a group of sedentary adult subjects demonstrated signiﬁcant improvements in exercise capacity (including 
cardiovascular ﬁtness and muscle strength) as a result of a period of EMS-EX training. 
On the other hand some researchers have found that EMS training has no positive effect or improvement (Maffiuletti et 
al. 2000; Venable et. al., 1991; Porcari et. al., 2002; Holcomb, 2006; Paillard et. al., 2008; Gulick et. al., 2011). The 
main purpose of this study is to demonstrate the physical changes differences of the sedentary men and women resulting 
from the 6-week training program with the EMS device. For six (6) weeks, three days a week for 25 minutes EMS 
machine training program was applied to the sedentary women n=12 and men n=12. 
2. Method 
The main purpose of this study is to demonstrate the physical changes of the sedentary men and women resulting from 
the 6-week training program with the EMS device. 
A total of 24 subjects who are men=12 with a mean age of 30.75±10.1, a mean height (cm) of 177.66±8.1, a mean 
weight (Kg.) of 79.22±10.77 and women n=12 with a mean age of 36.50±9.94, a mean height (cm) of 165.75±4.91 
women a mean weight (Kg.) of 66.33±10.11, participated in the study.  
Three days a week for 25 minutes EMS machine training program was applied to the participant women n=12 with an 
average age of 36.50±9.94 and men n=12 with an average age of 30.75±10.11. 
Subjects' first measurements were taken with Tanita (SC-300) before the 6-week training program. Second 
measurements were taken, and body analyzes were performed after 6 weeks training program with EMS device, Tanita 
the body measurement scale device has been used in order to be able to demonstrate the physical changes. 
The results of the Tanita body measurements were analyzed by using SPSS Statistics Base (version 23), the standard 
deviations were calculated, and pre- and post-training statistical paired samples T Test analysis were made. The results 
are shown with tables and graphics.  
3. Results 
According to SPSS analysis results, there are statistically significant increases in the % body fat, fat mass, soft muscle 
tissues, extracellular and intracellular liquid weights and cell mass weights (p<0.05). There is increases in other results 
which is, body mass, BMIs, muscle weights, metabolic ages, obesity levels, internal fat, bone mineral weights and 
skeletal muscle weights, but not statistically significant (p>0.05). 
Table I. Pre-Test ve Post-Test Body Composition Analysis 
  
Womenn=12 Men n=12 P 
Pre – test (sd) Post – test (sd) Pre – test (sd) Post – test (sd) 
 
Body mass (weight) 66.33(±10.11) 60.31(±20.34) 79.22(±10.77) 78.25(±9.59) 0.223 
BMI 24.14(±3.53) 23.78(±3.04) 25.07(±2.39) 24.73(±1.60) 0.113 
% Body fat  31.41(±5.99) 29.65(±5.50) 16.28(±7.11) 13.56(±5.46) 0.000 
Fat mass (fat weights) 21.34(±7.22) 19.75(±6.26) 13.23(±6.47) 10.76(±4.73) 0.000 
Total body liquid 32.94(±2.61) 33.35(±2.25) 48.61(±5.73) 49.40(±5.82) 0.088 
Fat-free body mass  45.00(±3.55) 45.60(±3.15) 66.17(±7.79) 66.94(±7.85) 0.118 
Muscle mass 42.75(±3.35) 43.30(±2.92) 62.98(±7.47) 59.87(±19.34) 0.578 
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Table II. Body Mass Analysis  
  Section Gender Std. Dev.  P 
Pre-Test Soft Muscle Tissues (Kg) 
Men n=12 61.29±7.25 
0.048* 
Women n=12 41.79±3.27 
Post-Test Soft Muscle Tissues (Kg) 
Men n=12 62.54±7.13 
Women n=12 42.32±2.82 
Pre-Test Bone Mineral Weights (Kg) 
Men n=12 3.08±0.54 
0.241 
Women n=12 2.24±0.21 
Post-Test Bone Mineral Weights (Kg) 
Men n=12 3.14±0.53 
Women n=12 2.25±0.15 
Pre-Test Skeletal Muscle (Kg) 
Men n=12 34.30±10.47 
0.215 
Women n=12 25.47±2.01 
Post-Test Skeletal Muscle (Kg) 
Men n=12 38.20±4.49 
Women n=12 25.79±1.73 
Pre-Test Extracellular Liquid (Kg) 
Men n=12 20.46±2.45 
0.035* 
Women n=12 13.93±1.10 
Post-Test Extracellular Liquid (Kg) 
Men n=12 20.89±2.46 
Women n=12 14.11±0.95 
Pre-Test Intracellular Liquid (Kg) 
Men n=12 27.90±3.33 
0.031* 
Women n=12 19.00±1.50 
Post-Test Intracellular Liquid (Kg) 
Men n=12 28.51±3.35 
Women n=12 19.24±1.29 
Pre-Test Cell Mass (Kg) 
Men n=12 42.52±5.02 
0.025* 
Women n=12 28.82±2.24 
Post-Test Cell Mass (Kg) 
Men n=12 43.46±5.02 
Women n=12 29.19±1.96 
* p<0,05 
A total of 24 subjects who are men n=12 with a mean age of 30.75±10.11 and women a mean age of 36.50±9.94 n=12 were 
included in the study. When the body mass variable of subjects is analyzed pre-test is found as 79.22kg±10.77 and 
post-test is found as 78.25kg±9.59 for men; pre-test is found as 66.33kg±10.11 and post-test is found as 60.31 kg±20.34 
for women. The statistical significant level is p=0.223 (p>0.05). When the BMI variable of subjects is analyzed pre-test 
is found as 25.07 kg/m2 ±2.39 and post-test is found as 24.73 kg/m2 ±1.60 for men; pre-test is found as 24.14 
kg/m2±3.53 and post-test is found as 23.78 kg/m2±3.04 for women. The statistical significant level is p=0.113 (p>0.05). 
When the body fat rate variable of subjects is analyzed pre-test is found as %16.28±7.11 and post-test is found 
as %13.56±5.46 for men; pre-test is found as %31.41±5.99 and post-test is found as %29.65±5.50 for women. The 
statistical significant level is p=0.000 (p<0.05). When the fat mass variable of subjects is analyzed pre-test is found 
as %13.23±6.47 and post-test is found as %10.76±4.73 for men; pre-test is found as %21.34±7.22 and post-test is found 
as %19.75±6.26 for women. The statistical significant level is p=0.000 (p<0.05). When the total body liquid variable of 
subjects is analyzed pre-test is found as 48.61±5.73 and post-test is found as 49.40±5.82 for men; pre-test is found as 
32.94±2.61 and post-test is found as 33.35±2.25 for women. The statistical significant level is p=0.088 (p>0.05). When 
the fat-free body mass variable of subjects is analyzed pre-test is found as 66.17kg±7.79 and post-test is found as 
66.94kg±7.85 for men; pre-test is found as 45.00kg±3.55 and post-test is found as 45.60kg±3.15 for women. The 
statistical significant level is p=0.118 (p>0.05). When the muscle mass variable of subjects is analyzed pre-test is found 
as 62.98kg±7.47 and post-test is found as 59.87kg ±19.34 for men; pre-test is found as 42.75kg ±3.35 and post-test is 
found as 43.30kg ±2.92 for women. The statistical significant level is p=0.578 (p>0.05). 
4. Discussion 
When the literature is reviewed, Banerjee et al. (2005) concluded that electrical muscle stimulation training and exercise 
programs in sedentary for 6 weeks (29 sessions of quadriceps, hamstring, gluteal and calf muscles) have developed physical 
fitness and can be regarded that the sedentary is a proper training form for adult population (Wolf et al., 1986). Colson et. al. 
(2009) have found significant strength enhancement by isometric, eccentric, and concentric muscle contraction strength 
compared to the control group, with arm muscle force training exercises performed three times a week for a total of seven 
weeks with EMS device. The study by Maffiuletti (2010) stated that in the force trainings with EMS devices, the motor units 
participating in the training will increase and this increase will have positive effects on muscle length and strength. 
Lake (1992), in his research reported that EMS devices used for therapeutic purposes would provide muscle 
development without muscle hypertrophy and EMS exercises applied to the selected muscles had positive effects on the 
working of edema muscles. 
Porcari et. al. (2002) conducted a three-day-a-week EMS training on a group of 16 subjects in their study and reported 
that there was no significant change when compared with the control group of 11 persons. 
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Babault et. al. (2007) performed a study with rugby players, and conducted leg upper group muscle strength trainings 
three times a week for six weeks and it has been reported that EMS training has very positive effects on leaping strength 
and leg upper group muscles. It has also been reported that EMS training does not produce a significant improvement in 
speed and rugby skill tests in the same study. The current study reveals, when compared to various training methods, 
dynamic full-body EMS training with EMS offers a highly effective training method for increasing strength, reducing 
edema and reducing body fat percentage.  
Only EMS training has increased the maximum power associated with sports, due to the increase in the speed of 
movement. In addition, the stronger long-term effects of EMS training provide new opportunities, as determined by the 
duration of the training. The right application of full-body EMS training with dynamic exercise movements is a 
promising combination for power and speed training. 
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